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FOREWORD 

This Indian Standard (Parts 1 to IS) (First Revision) was adopted by the Bureau of Indian Standards, after the 
draft finalized by the Flooring, Wall Finishing and Rooftng Sectional Committee had been approved by the Civil 
Engineering Division Council. 

This standard was first published in various parts in 1992-93. This is the first revision; having all parts combined 
in one publication, of the standard in which the following major changes have been incorporated: 

a) As per the decision taken in the last meeting, the requirements of all the parts have been included in one 
volume and the revised standard has been brought in line with ISO 1054S (various parts). 

b) The requirements for determination of bulk density have been added in Part 2 and a few changes have 
been made in the requirements for determination of water absorption. 

c) A few modiftcations have also been made in Part 3. 

d) Requirements for determination of breaking strength have also been added in Part 6. 

e) Requirements for determination of glazing resistance tests have also been modified in Part 9. 

A new test for determination of impact resistance by measurement of co-efficient of restitution has been 

added as Part 14. 
g) IS 13711 : 1993 'Sampling and basis for acceptance' has been amalgamated with Part IS of this standard. 

In formulation of this standard considerable assistance have been derived from the following standards: 

ISO 10S4S-1 : 199S Ceramic tiles — Part 1 : Sampling and basis for acceptmice 

ISO 10S4S-2 : 199S Ceramic tiles — Part 2 : Determination of dimensions and surface quality 

ISO 10S4S-3 : 199S Ceramic tiles — Part 3 : Determination ofwater absorption, apparent porosity, apparent 

relative density and bulk density 
ISO 10S4S-4 ; 2004 Ceramic tiles — Part 4 : Determination of modulus of rupture and breaking strength 
ISO 10S4S-S : 1996 Ceramic tiles — PartS : Determination ofimpact resistance by measurement of coefficient 

of restitution 
ISO 10S4S-6 : I99S Ceramic tiles — Part 6 : Determination of resistance to deep abrasion for ungiazed tiles 
ISO I0S4S-7 : 1996 Ceramic tiles — Part 7 : Determination of resistance to surface abrasion for glazed tiles 
ISO 10S4S-8 : 1994 Ceramic tiles — Part 8 : Determination of linear thennal expansion 
ISO 10S4S-9 : 2004 Ceramic tiles — Part 9 : Determination of resistance to thermal shock 
ISO 10S4S-10 : 199S Ceramic tiles — Part 10 : Determination of moisture expansion 
ISO 10S4S-1 1 : 1994 Ceramic tiles — Part 1 1 : Determination of crazing resistance for glazed tiles 
ISO 10S4S-12 : 199S Ceramic tiles — Part 12 : Determination of frost resistance 
ISO 10S4S-13 : 199S Ceramic tiles — Part 13 : Determination of chemical resistance 
ISO 10S4S-14 : 199S Ceramic tiles — Part 14 : Determination of resistance to stains 
ISO 13006 : 1998 Ceramic tiles — Definitions, classification, characteristics and marking 

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, 
observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance 
with IS 2 : 1 960 'Rules for rounding off numerical values {revisedf. The number of significant places retained in 
the rounded off value should be the same as that of the specified value in this standard. 
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CERAMIC TILES — METHODS OF TEST, 
SAMPLING AND BASIS FOR ACCEPTANCE 

PART 12 DETERMINATION OF RESISTANCE TO DEEP ABRASION - 

UNQLAZED TILES 

( First Revision ) 



1 SCOPE 

This standard (Part 12) covers a method of test for 
determining the resistance to deep abrasion of all 
unglazed ceramic tiles used for floor coverings. 

2 REFERENCES 

The standards listed below are necessary adjuncts to 
this standard: 



IS No, 
2062 : 1999 



mie 



Steel for general purposes (fifth 
revision) 
1 1643 : 1 983 Specification for silicon carbide for 
bonded abrasive products 

3 PRINCIPLE 

Determination of the abrasion resistance of unglazed 



ceramic tiles by measuring the length of the groove 
produced in the proper surface by means of a rotating 
disc under given conditions and with the use of abrasive 
material. 

4 ABRASIVE MATERIAL 

White fused aluminum oxide conforming to the grain 
size requirement of Grit No. 80 of Table 1 of IS 1 1643. 

5 APPARATUS 

5.1 Abrasion Apparatus — It consists essentially of 
a rotating disc, a storage hopper with dispensing device 
for the abrasive material; a test specimen support and 
a counterweight (see Fig. 1 ). 

5.1.1 The disc is made of Fe 410-S steel as specified 
in IS 2062, with a diameter of 200 ± 0.2 mm, and 




1. Test Specimen Clamp 

2. Rxing Screw 

3. Test Specimen 

4. Value 

5. Storage Hopjper for Abrasive 
Material 

6. Even-Flow Funnel 

7. Steel Disc 
6. Counterweight 
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diickness at the edge of 10 ± 0.1 nun, and with a rate 
of revolution of 7S rev/min. The pressure with which 
test specimens are held against the steel disc is 
determined by calibrating Ae apparatus against Austrian 
Standard Granite. The pressure is adjusted such that, 
after 300 revolutions a chord of 32 mm is produced. 

5.1.2 When the diameter has worn to 199 mm, the steel 
disc shall be replaced. 

5.2 A Measuring Gauge — Ci^iable of measuring 
to 0.1 mm. 

6 TEST SPECIMENS 

6.1 lypes of Test Specimens 

Test shall be carried out using whole tiles or test 
specimens of suitable dimensions. Before testing, small 
specimens shall be fixed with an adhesive on to a laiger 
background, avoiding joints. 

6.2 Preparation 

Clean, dry test specimens shall be used. 

6.3 Number of Test Specimens 

A minimum of five test specimens shall be tested. 

7 PROCEDURE 

7.1 Place a test specimen in the apparatus so that it is 
tangential against the rotating disc. Ensure that die feed 
of abrasive material into the grinding zone is uniform 
at a rate of at least 100 g/ 100 revolutions. 

7.2 Rotate die steel disc for ISO revolutions. Remove 
the test specimen from the apparatus and measure the ' 
chord length of the groove by means of the measuring 
gauge to the nearest O.S mm. Test each specimen in at 



least two places at right angles on its proper surface. 

7.3 If relief surfaces would interfere with the 
determination of die abrasion resistance, the projections 
may be ground off but the results of the test will not be 
the same as for tiles having plane surfoces. 

8 EXPRESSION OF RESULTS 

8.1 The resistance of deep abrasion is expressed as 
the volume Kof material removed, in cubic millimetres. 
This is calculated from the chord lengdi 1 of the groove 
by means of die expression: 

^^« {(ir.a/180Hina} h.dm 
i^ere 
sin a / 
2 d 

d *■ diameter of the rotating disc, in mm; 
h « thickness of the rotating disc, in mm; 
a » angle (in degrees) subtended at the centre of 
the rotating disc by the chord {see Fig. 2); and 
/ ^ length of the chord, in mm. 

8.2 Some equivalent values are given in Table 1 . 

9 TEST REPORT 

The test report shall contain the following: 

a) £>escription of the tiles; 

b) Chord length / of each grooye to the nearest 
O.S mm; 

c) Volume V in cubic millimetre, for each 
uidividual groove; and 

d) Average volume Fn, in mm^ 




Fio. 2 Definition OF Chord 



32 



IS 13630 (Part 12): 2006 



IkUcl Equivalciit Value 
(Clause S2) 
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Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act^ 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of goods and 
attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in any form 
without the prior permission in writing of BIS. This does not preclude the free use, in the course of implementing 
the standard, of necessary details, such as symbols and sizes, type or grade designations. Enquiries relating to 
copyright be addressed to the Director (Publications), BIS. 

Review of Indian Standards 

Amendments are issued to standards as the need arises on the b'asis of comments. Standards are also reviewed 
periodically; a standard along with amendments is reaffirmed when such review indicates that no changes are 
needed; if the review indicates that changes are needed, it is taken up for revision. Users of Indian Standards 
should ascertain that they are in possession of the latest amendments or edition by referring to the latest issue of 
'BIS Catalogue' and 'Standards: Monthly Additions*. 

This Indian Standard has been developed from Doc: No. CED5 (7358 to 7372). 
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